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Sunflower, Helianthus annus L., native of North America, is widely grown for oil, 
bird feed, and human snacks. More recently, sunflower is gaining acceptance as an 
ornamental potted plant and as a cut flower in the florist industry. The objectives of the 
present study were: 
1. To evaluate diverse cultivars of sunflower for their performance under field and 
greenhouse conditions. 
2. To explore the potential of sunflower in the local florist industry. 
3. To exhibit the diversity of sunflower characteristics to the public. 
In 2004, studies were conducted during the spring and summer in the field and 
during fall and winter in the greenhouse. Commercial seed catalogs were used to obtain 
diverse cultivars. 
In the field study seeds were sown according to the prescribed spacing and depth 
in a randomized complete block design. Severe soil crusting necessitated replanting. 
Plants were observed from emergence to maturity for horticultural traits such as days to 
first leaf emergence, height of the plant, days to bloom, number of heads, and branching 
characters. 
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When observed performance was compared with the catalog description, 
similarities were found for flower color and head diameter; however, differences were 
found for plant height and days to bloom. Aesthetic characteristics were evaluated in the 
field and in the laboratory as cut flowers. Preliminary results indicated that ornamental 
sunflower cultivars performed well in Kentucky even in an unusually wet, cool growing 
season. Inconsistency between catalog descriptions and observed performance indicates 
the need for growers to test promising varieties on a small scale before making large 
investments. 
In the greenhouse study cultivars produced fewer branches and heads compared to 
their field performance. Some cultivars failed to produce flowers under greenhouse 
conditions. 
Sunflower heads were found to be attractive and pleasing to a wide range of 
individuals. These preliminary results indicate that ornamental sunflower could become a 
niche crop in Kentucky agriculture. Sunflower as an ornamental crop could be productive 
and profitable, provided that market infrastructures are developed. 
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CHAPTER I 
INTRODUCTION 
'Helianthus annus L.' is a member of Asteraceae, a highly evolved family 
comprising 1,100 genera (Carr, 2004). The wild progenitors of commercial cultivars are 
Helianthus annus and Helianthus decapetalus (Gill et al., 2003). Their most 
distinguishing character is a composite flower head called a capitulum. 
Sunflower is native to North America and was cultivated on this continent for an 
estimated 3000 years before being introduced to Spain (Rindels, 1996). It is a temperate 
crop acclimatized to semi-arid regions. In the United States sunflower is mainly grown as 
an oil crop in North Dakota, South Dakota, western Nebraska, Kansas, Colorado and 
Texas (Snow, 1999). 
Sunflower heads are comprised of two types of flowers; disc and ray. The ray 
florets are arranged around the outer portion of the head, their petals having been 
combined into a single, large petal that points away from the head's center. The disc 
flowers comprise the center of the head and do not exhibit petals. 
The large heads, large petals, and attractive centers make them desirable as an 
ornamental crop and for use in cut-flower arrangements. It is an important crop in 
home gardens. Commercial seed companies are developing new cultivars with various 
flower colors each year. 
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Florists have been utilizing sunflowers in their arrangements for many years. 
Sunflowers are an important component of floral arrangements. Desirable 
characteristics of sunflower plants include small heads, long stems, multiple flowers, 
and pollen-less flowers. Importing sunflowers is not widely practiced because their 
vase life rarely exceeds 7-10 days. Thus, florists in sunflower growing regions use 
sunflowers more frequently than florists in other areas. 
Florists in Kentucky infrequently use sunflowers because they are not widely 
grown in the area. Thus, there is a need to evaluate sunflower as an ornamental crop. 
The present study was initiated to determine which varieties are best suited to the 
cultural and climatic conditions in Kentucky. 
CHAPTER II 
LITERATURE REVIEW 
History 
Asteraceae is derived from the genus "Aster The genus 'Helianthus' is derived 
from the Greek word 'Helios' meaning sun and 'anthos' meaning flower. Sunflower is 
native to North America and was carried by Europeans to various countries including 
Russia (Diane, 1995 and Rindels, 1996). The oil yielding sunflower varieties were 
reintroduced to the United States where 'Mammoth Russia' was the first commercialized 
seed variety (Heiser, 1947). 
Since 3000 B.C. sunflower has been used for food, medicinal crop, and as a 
source of dye (Rindels, 1996). The main uses of the sunflower are as a vegetable oil, bird 
feed and human snacks. It is the third largest source of vegetable oil in the world (Putnam 
et al., 2000). In recent years, it has been grown as an ornamental crop in home gardens. 
Taxonomy and Plant Description 
Sunflower is an annual dicot with a deep taproot. Sunflower leaves and heads are 
phototropic (Putnam et al., 2000). Leaves in the Asteraceae are alternate or opposite and 
range from simple to pinnately or palmately compound (Carr, 2004). Flowers may be 
unisexual or bi-sexual. Other important characteristics of cultivars include the extent of 
branching and pollen production. 
Asteraceae includes 25,000 species worldwide and according to Herman, (2004) 
the family is divided into three sub families and many tribes: 
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1. Barnadesioideae (South America only). 
2. Cichorioideae —Tribes: Vernonieae (e.g. Vernonia), Liabeae (Andean 
distribution), Lactuceae (e.g. Sonchus). 
3. Asteroideae —Astereae (e.g. Aster), Heliantheae (e.g. Helianthus), 
Inuleae (e.g. Geigeria). 
Uses 
The varied uses of sunflowers can be categorized as follows: 
1. Oil Commercial sunflower cultivars contain 39-49% oil in the seed. The oil is used 
for cooking and is popular due to its high level of unsaturated fatty acid and low level of 
linoleic acid (Putnam et al., 2000). 
2. Livestock feed Sunflower meal can be used as a substitute to soybean meal. 
Sunflower meal is higher in fiber and methionine than is soybean meal (Putnam et al., 
2000). 
3. Bird feed and human snack The non-oil type of sunflower is used as bird feed and as 
a human snack. 
4. Ornamental flower Sunflower was recently introduced as an ornamental flower. The 
flowers can be used in both ornamental pot arrangements and vase arrangements. 
Sunflower as an Ornamental 
Sunflower is a temperate annual, grown primarily for its flowers and seeds. It is 
not particularly drought resistant but tolerates drought to some extent. Emergence is good 
in sunny climates and soil crusting (Appendix Figure. 2) lessens the germination 
percentage. The cultivars are selected based on intended use (Putnam et al., 2000). 
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Cultivars 
High quality uniform cultivars with a high seed germination percentage are 
selected. Disease resistant varieties are preferred. Different growers may prefer different 
traits based on crop use. Arikara, Havasupai, Mandan and Seneca are some wild varieties 
of sunflowers mainly used in developing new seed cultivars (Tang et al., 2003). 
Cultural Requirements 
For optimum plant establishment, the seedbed should provide moist soil 
conditions that are favorable for seed germination. Soil pH should be in the range of 6.0-
7.2 (Putnam et al., 2000). Plant spacing is determined by crop use. Doer, 2004 
recommended that seeds be planted at a 1.3-5.lcm depth and should not be deeper than 
7.6 cm; optimum spacing was 30 cm apart in rows spaced 76.2 cm apart (Schneiter and 
Miller, 1981). 
Although sunflower tolerates drought due to its extensive root system, soils with 
greater moisture holding capacity are preferred. The average water use efficiency of 
sunflower may be 0.80-2.47 Kg/da-mm (Erdem et al., 2001). Frequent irrigation may be 
necessary, but overhead watering is not recommended as it may damage the flower head. 
Soil test results should be used to evaluate the soil nutrient status. Nitrogen can be 
a limiting factor in sunflower growth and development. Nitrogen increases the vegetative 
growth more than the reproductive growth. Row placement of Phosphorus (P) and 
Potassium (K) may be important for maximizing fertilizer use (Putnam et al., 2000). 
For North Dakota soils, 33.6-61.7 kg/ha of Nitrogen; 33.6-44.8 Kg/ha of P2 05 ; 
16.8-33.6 Kg/ha of K2 O is the normal recommendation but it changes according to the 
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type of previous crop, soil and use. Potassium is normally applied as a side dress after the 
emergence of buds (Doer, 2004). 
Pests 
Frequent hand weeding is the best way to control weeds. Using pre-emergence 
herbicides, harrowing before crop emergence, inter row cultivation and post-emergence 
herbicides are some of the practices followed to control weeds. Fields should be free of 
weeds until the plants attain the 8-leaf stage (Doer, 2004). 
Sunflower moth (Homoeosoma electellum), sunflower midge (Contarinia 
schulzi), and white beetle (Zygogramma exclamationis) (Putnam et al., 2000) may be 
damaging sunflower insects. Charcoal rot (Macrophomina phaseolina) and white mold 
(Sclerotinia sclerotiorum) are common diseases (Gill et al., 2003). 
Planting dates and crop rotation are the primary means of cultural insect control. 
Insecticides and fungicides are also utilized. (Schneiter and Miller, 1981). Carbaryl and 
synthetic pyrethroid insecticides can be used for insect pest management (Gill et al., 
2003). 
Several other vertebrate pests such as rabbits and birds may damage the 
sunflower. Damage can also be incurred due to lightning, flooding, hail injury and frost. 
Sunflower as a Cut Flower 
Harvesting plays a major role in ornamental sunflower production. The flowers 
should be harvested periodically at R4 or R5 stages (Appendix Figure 3). Periodic 
harvesting will tend to increase the number of future flower heads. Geisel (2004) 
recommended the following precautions to be taken for marketing the flowers: 
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1. Stems should be cut diagonally and leaves should be removed from the 
bottom half of the stem. 
2. Cut stems should be graded by stem length and flower size and bunched 
by buyer's specifications. 
3. Stems should be recut under water to a uniform length and stored at 12-13 
C and 90-95% relative humidity. 
4. Flowers should be marketed promptly as their vase life typically ranges 
from 6-10 days. 
5. Avoid direct sunlight on the flowers. 
Sanitation is very important when handling the cut flowers. Good sanitation 
practices extend the flower vase life by reducing the incidence of bacterial and fungal 
growth that clog the xylem. For these reasons, clean containers and demineralized water 
should be used. A lemon-lime soft drink mixture can increase the life span of flowers. 
There is a limited amount of reported research on sunflowers used for ornamental 
and cut flowers. There is also increasing interest and acceptance of sunflowers in the 
florist industry. Kentucky agriculture needs new crops and revenue as it evolves to meet 
changing conditions. The objectives of the present study of sunflowers for ornamental 
use were: 
• To evaluate diverse cultivars of sunflower for their performance under 
field and greenhouse conditions. 
• To explore the potential of sunflower in the local florist industry. 
• To exhibit the diversity of sunflower characteristics to the public. 
CHAPTER III 
MATERIALS AND METHODS 
Field Studies 
A field study was conducted in summer 2004 at the Western Kentucky University 
Agricultural Research and Education Complex. Sunflower cultivars were selected based 
on plant height, flower color, density of branching and pollen characteristics. Tall and 
dwarf height characters, yellow, brown and red color characters, branching character and 
pollen less characters are significant. Seeds were selected from commercial catalogs 
based on reported characteristics (Table 1). 
Soil test results indicated a soil pH of 7.3 and suggested the need to add 89.7 kg 
of N, 28.0 kg of P2 05> 33.63 kg of K2 0 and 7 kg of elemental sulfur (S) per hectare. 
Fertilizer at a rate of 89.6 kg/ha N: 44.8 kg/ha P2O5: 44.8 kg/ha K?0 was incorporated 
into the soil (Mollic palendalf) on May 14th 2004. Ammonium nitrate at 38.1 kg/ha was 
applied as side dress 35 DAP. The pre-emergence herbicide pendimethalin was applied at 
3.36 L/ha for weed control. 
Seeds were spaced 20 cm apart in rows separated by a width of 66 cm. Seeds 
were planted on May 24, 2004 at a 2.5 cm depth. Initial emergence was observed 7 days 
after planting (DAP). The germination was low due to heavy rains which caused soil 
crusting (Appendix Figure 2). Replanting was accomplished on June 8 resulting in 
acceptable emergence. 
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Irrigation was not needed as ample water was provided through rainfall. Plots 
were hand weeded periodically and treated one time (31 DAP) with sethoxydim herbicide 
to control grass weeds. Carbaryl and lambda -cyhalothrin were applied to control June 
bugs (Phyllophaga spp). 
Plants were staked to protect them from heavy winds. Flower heads of nine 
cultivars were harvested for the first time 57 DAP. The nine cultivars harvested on this 
date were 'Moulin Rouge', 'Velvet Queen', 'Pacino Gold', 'Apricot Twist', 'Peach 
Passion', 'Valentine', 'Ruby Eclipse', 'Panache' and 'Double Dandy'. Flowers ( R 4 - R 5 ) 
(Appendix 3) were harvested in the morning (5 -6 am) and were stored in an air-
conditioned chamber at 12-13 C as recommended by Geisel (2004). Floralife floral 
preservative (10 g) was used in a container of tap water (0.5 L) in which 5-6 heads were 
stored. 
Evaluation of the flowers was accomplished on July 21 and July 22 based on 
color and size of the flower in the Department of Agriculture, WKU. Evaluation sheets 
were provided with the variety names. Evaluators were asked to rank the flowers based 
on their color and size. The cultivars were rated from ' 1' to '5' with ' 1' representing most 
preferred. The cultivar with the most ' 1' ratings was ranked as the most preferred . All 18 
varieties were evaluated on August 7. Vase life reflected the time from harvesting to petal 
drop (Table 7). 
Plant height at blooming was measured from the soil surface to the bottom of the 
flower head. The days to bloom were the number of days between appearance of the bud 
and its progression to R5. Observations of plant height, days to bloom, flower head 
diameter and number of heads data were taken in all five replications. 
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A randomized complete block design including 18 cultivars planted in 5 
replications was used (Appendix Figure 1). The t-test was used to compare reported and 
observed values in the field study and to compare the observed values between field and 
greenhouse studies. 
In describing the stages of plant development, the system developed by North 
Dakota Researchers (Schneiter and Miller, 1981) was used. In that system the vegetative 
and reproductive stages are classified as follows: 
1. Vegetative stage-
Growth stage is defined based up on the number of leaves. For example, VCj V2 
and V4 indicate cotyledenary, two-leaf, and four-leaf stages, respectively. 
2. Reproductive stage-
Maturity stage is defined based upon flower development. For example, Ri is the 
conversion of the terminal bud into the floral bud, R 2 - R 4 is the development of the floral 
bud, R5 is the opening of the bud at different stages, sub stages of flower opening are 
denoted by 5.1, 5.2, 5.3, 5.4 and 5.5 (Appendix Figure.3). 
Greenhouse Studies 
A greenhouse experiment was established in fall 2004 in the Agriculture 
Department Greenhouse at Western Kentucky University. Both qualitative and 
quantitative characteristics studied in the field were studied in the greenhouse. 
Cultivars were selected from commercial catalogs (Table 1). The experimental 
design was a randomized complete block consisting of 23 cultivars and six replications. 
Pots with a volume of 3785 mL were used for tall varieties (reported height in field study 
>152 cm) and 500 mL pots for dwarf varieties (reported height in field study < 152 cm). 
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Pots were filled with potting mixture and watered. The potting mixture consisted of 2 
parts peat moss, 1 part vermiculite; pH 6.5 with 100 g agricultural lime was used. Seeds 
were planted on Oct 21, 2004 and cotyledon emergence was observed 5 DAP. Osmocote 
fertilizer (14-14-14) was applied at a rate of 3 g per 500 mL pot and 5 g per 3785 mL pot 
66 DAP. 
Due to low emergence, replanting was necessary. After the second planting, 
emergence was approximately 90%. Containers for six replications were arranged on the 
concrete floor of the greenhouse. Watering was accomplished on alternate days. As the 
plants approached the 8-leaf stage, stems began to bend and split near the top of the 
container. Wooden stakes were utilized on most of the tall varieties to support bent and 
split stems. Flower buds were observed for the first time 47 DAP (Ri). The most 
significant pests in the greenhouse were aphids (Aphis spp) and wilt. Soapy water was 
sprayed to control aphids, with modest success. Oxalis was the most common weed 
species. Hand weeding was accomplished to control weeds. 
Height of the plants, days to bloom, size of the head and number of heads were 
measured at equal intervals and averaged to get the observed value. Since the reported 
information is not provided by seed suppliers, comparisons between observed and 
reported values were not made. 
Comparison between Field study and Greenhouse study 
The comparison between field and greenhouse studies was accomplished for the 
cultivars grown in both environments; these cultivars were Moulin Rouge, Ruby Eclipse, 
Panache, Pacino Gold, Velvet Queen, Teddy Bear, Apricot Twist, Peach Passion, 
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Valentine, Sunrich Lemon, Sunrich Orange, Double Dandy and Ikarus. Cultivars were 
compared for plant height, size of the head and number of heads. 
Table 1: Sunflower varieties utilized in field studies (FS) and greenhouse (GH) studies. 
Cultivar Seed1 G.H or F.S 
Moulin Rouge Johnny's Both 
Double Dandy Veseys Both 
Velvet Queen Johnny's Both 
Valentine Johnny's Both 
Ruby Eclipse Veseys Both 
Panache Veseys Both 
Apricot Twist Veseys Both 
Pacino Gold Johnny's Both 
Peach Passion Veseys Both 
Ikarus Johnny's Both 
Sunrich Orange Johnny's Both 
Teddy Bear Johnny's Both 
Sunrich Lemon Johnny's Both 
Sunbeam Johnny's F.S. 
Sunbright Johnny's F.S. 
Moonbright Johnny's F.S. 
Soraya Johnny's F.S. 
Greystripe Johnny's F.S. 
Zebulon Johnny's G.H. 
Big Smile Johnny's G.H. 
Sundance Kid Johnny's G.H. 
Sonja Johnny's G.H. 
Junior Veseys G.H. 
Prado Red Shades Veseys G.H. 
Starburst Lemon Aura Johnny's G.H. 
Jade Veseys G.H. 
Ring of Fire Johnny's G.H. 
Autumn Beauty Johnny's G.H. 
1
 Seeds were obtained through their catalogs: Johnny's Selected Seeds 2005 
commercial catalog, Johnnyseeds.com; Veseys Seeds 2005 American edition, 
Veseys.com. 
CHAPTER IV 
RESULTS 
Field Studies 
The field study was established on May 24, 2005. From May 25 to May 31, 10.7 
cm of rainfall occurred that caused the soil to crust (Appendix Figure.2). First emergence 
(cotyledon stage VC) was observed 7 DAP. However, the percentage emergence was low 
resulting in the need to replant. Hill spaces with no plants were replanted with two seeds 
per hill on June 8. After emergence of the replanted seedlings, all hills were thinned to 
one plant. The stands of all cultivars were > 80%. All the cultivars had flowered by 75 
DAP. The leaves, stems, and flowers of all 18 varieties had senesced by 108 DAP. 
Plant Height 
Height at blooming (R5 stage) ranged from 64 to 185 cm and averaged 112 cm 
(Table 2, Figure 1). Reported catalog values ranged from 46 to 198 cm and averaged 140 
cm. Average observed plant height was significantly shorter than the reported height (t= 
3.9); however, the significant linear correlation (r =0.71) indicated a degree of 
consistency between reported and observed height for the 18 cultivars. 
Days to Bloom 
Observed days to bloom ranged from 42 to 75 days (Table 3, Figure 2). Reported 
catalog value ranged from 55 to 120 days. Average of the observed number of days to 
bloom was significantly less than the reported value (t=3.4); however, the non-significant 
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correlation (r = 0.054) indicated inconsistency between reported and observed days to 
bloom for 16 cultivars. 
Table 2. Reported and observed values of height (cm) at blooming under field conditions. 
Height (cm)1 
Cultivar Reported Observed Difference (O-R) 
Moulin Rouge 178 147 -31 
Ruby Eclipse 183 135 -48 
Panache 152 127 -25 
Pacino Gold 46 81 35 
Greystripe 198 185 -13 
Velvet Queen 152 130 -22 
Teddy Bear 97 64 -33 
Apricot Twist 122 91 -31 
Peach Passion 122 86 -36 
Valentine 152 99 -53 
Sunrich Lemon 132 112 -20 
Sunrich Orange 132 135 3 
Double Dandy 51 69 18 
Sunbright 168 132 -36 
Moonbright 168 137 -31 
Sunbeam 168 107 -61 
Soraya 183 79 -104 
Ikarus 122 104 -18 
Average 140 112 -282 
t = 3.9, significant at .05 level of probability. 
2
 Cultivars grown in the field averaged 28cm (25%) shorter than the reported value. 
Table 3. Reported and observed values of days to bloom (DAP) under field conditions. 
•Days to bloom (DAP) 1 
Cultivar Reported Observed Difference (O-R) 
Moulin Rouge 73 48 -25 
Ruby Eclipse NR2 50 
Panache NR2 52 
Pacino Gold 77 55 -22 
Greystripe 120 61 -59 
Velvet Queen 100 42 -58 
Teddy Bear 57 59 2 
Apricot Twist 60 55 -5 
Peach Passion 55 52 -3 
Valentine 100 48 -52 
Sunrich Lemon 65 59 -6 
Sunrich Orange 65 59 -6 
Double Dandy 55 42 -13 
Sunbright 75 71 -4 
Moonbright 75 73 -2 
Sunbeam 75 75 0 
Soraya 84 75 -9 
Ikarus 91 63 -28 
Average 77 59 -183 
't =3.4, significant at .05 level of probability (DAP=Days after planting). 
2NR= Not reported. 
3
 Cultivars bloomed at an average of 18 days earlier than the reported value. 
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Figure 1. Graphical representation of sunflower height at blooming under field 
conditions. 
j—j Reported 
I Observed 
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Figure 2. Graphical representation of days to bloom under field conditions. 
• Reported 
® Observed 
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Flower Head Diameter 
Observed flower head diameter ranged from 8 to 28 cm (Table 4, Figure 3). 
Reported catalog values ranged from 9 to 25 cm. Average observed flower head diameter 
was non-significantly larger than the reported value (t= 1.81); however, the significant 
correlation (r= 0.51) indicated a degree of consistency between reported and observed 
size of the head for 16 cultivars. Greystripe had the largest flower and Peach Passion 
produced the smallest. 
Average Number of Flower Heads 
The number of flower heads (Table 5) per cultivar was measured in all five 
replications and averaged. The reported values were not stated due to lack of information 
from the catalog. Most plants produced only one head (Table 5); however, some 
produced up to 40 heads. The average of all the 18 cultivars was 14 heads per plant. The 
branched and pollen less cultivars are preferred by floriculturists. 
Popularity Ratings 
The popularity of a cultivar was based on the color and size of the flower head 
(Table 6). Observed number of first ranking persons based on color ranged from '11' to 
'46'. Observed number of first ranking persons based on size ranged from '1' to '25'. 
The total number of first ranking persons ranged from '16' to '71'. Moulin Rouge (71) 
was the most preferred variety and Ikarus (34) was the least preferred . 
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Table 4. Reported and observed values of flower head diameter (cm) grown under field 
conditions 
Head diameter (cm)1 
Cultivar Reported Observed Difference (O-R) 
Moulin Rouge 9 13 4 
Ruby Eclipse 20 11 -9 
Panache NR2 15 
Pacino Gold 11 15 4 
Greystripe 25 28 3 
Velvet Queen 13 15 2 
Teddy Bear 10 13 3 
Apricot Twist 9 13 4 
Peach Passion 9 8 -1 
Valentine 14 14 0 
Sunrich Lemon 13 13 0 
Sunrich Orange 13 18 5 
Double Dandy NR2 13 
Sunbright 13 15 2 
Moonbright 13 28 15 
Sunbeam 13 28 15 
Soraya 13 13 0 
Ikarus 13 13 0 
Average 13 16 33 
t = 1.8, not significant at.05 level of probability. 
2NR=Not reported 
3Flower head diameter was 19% larger than the reported values. 
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Table 5. Average number of flower heads per sunflower plant, branching and pollen of 
flower heads grown under field conditions. 
Cultivar Average number of 
heads Branching 
Pollen 
Moulin Rouge 30 Yes No 
Ruby Eclipse 25 Yes No 
Panache 29 Yes No 
Pacino Gold 10 Yes Yes 
Greystripe 1 No Yes 
Velvet Queen 40 Yes Yes 
Teddy Bear 15 Yes No 
Apricot Twist 15 Yes No 
Peach Passion 11 Yes No 
Valentine 35 Yes Yes 
Sunrich Lemon 1 No No 
Sunrich Orange 1 No No 
Double Dandy 13 Yes Yes 
Sunbright 1 No No 
Moonbright 9 Yes No 
Sunbeam 1 No No 
Soraya 8 Yes Yes 
Ikarus 11 Yes Yes 
Average 14 
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Table 6. Popularity ratings of sunflower varieties based on flower color and flower size 
characteristics. 
Number of persons giving rating of "l"1 
Color Size 
Cultivar Ratings Flower color Ratings Flower Color 
head plus size 
Diameter ratings 
(cm) 
Moulin Rouge 46 Deep burgundy 25 13 71 
Ruby Eclipse 43 Close to pink 15 11 58 
Panache 27 Golden yellow 24 15 51 
Pacino Gold 24 Yellow 18 15 42 
Greystripe 29 Yellow 10 28 39 
Velvet Queen 24 Burgundy dark red 15 15 39 
Teddy Bear 29 Yellow 10 13 39 
Apricot Twist 23 Apricot 12 13 35 
Peach Passion 19 Peach 14 8 33 
Valentine 22 Pale yellow 9 14 31 
Sunrich Lemon 20 Bright yellow 8 13 28 
Sunrich Orange 19 Golden yellow 8 18 27 
Double Dandy 18 Dusty red 8 13 26 
Sunbright 20 Bright yellow 4 15 24 
Moonbright 19 Lemon yellow 3 28 22 
Sunbeam 17 Golden yellow 2 28 19 
Soraya 15 Golden orange 1 13 16 
Ikarus 11 Light yellow 5 13 16 
]The data represent the number of persons rating a cultivar as number ' 1' 
Figure 3. Graphical representation of flower head diameter under field conditions. 
jU Reported 
I Observed 
Cultivars 
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Vase life 
The vase life of a flower head was the period from R5 to its petal drop (Table 7). 
The observed vase life ranged from 6 to 10 days and the average was 8 days. Pacino Gold 
had the shortest vase life and Velvet Queen had the longest. 
Greenhouse Studies 
The greenhouse experiment was established on Oct 21 with two seeds per pot. 
First emergence was observed 5 DAP. The plants were thinned to one plant. The first 
flower was observed 60 DAP (R5). Due to low emergence percentage replanting was 
accomplished 13 DAP. 
Plant Height 
The height of the plants was measured regularly. The height at R5 stage was 
important as it represents the height of the stem for a cut flower. The height of all 
cultivars was measured in all six replications and averaged to get the observed height of 
the plant (Table 8). The observed height ranged from 15 cm (Teddy Bear) to 85 cm 
(Autumn Beauty) and the average was 59 cm. 
Days to Bloom 
The days to bloom were the days to attain R5 (Table 8). The observed days to 
bloom ranged from 60-120 days. 
Flower Head Diameter 
The flower head diameter was measured at R5 stage in all six replications to get 
the observed flower head diameter (Table 8). The observed flower head diameter ranged 
from 5 cm (Ring of Fire) to 15 cm (Valentine) .The average size of the head for all 23 
cultivars was 11 cm. 
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Table 7. Vase life of sunflower varieties grown under field conditions. 
Cultivar Vase life (days) 
Moulin Rouge 9 
Ruby Eclipse 9 
Panache 9 
Pacino Gold 6 
Greystripe 8 
Velvet Queen 10 
Teddy Bear 8 
Apricot Twist 8 
Peach Passion 8 
Valentine 6 
Sunrich Lemon 8 
Sunrich Orange 8 
Double Dandy 9 
Sunbright 7 
Moonbright 7 
Sunbeam 7 
Soraya 7 
Ikarus 8 
Average 8 
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Table 8. Height (cm), Days to bloom (DAP), Flower head diameter (cm) and Average 
number of heads/plant under greenhouse conditions. 
Cultivar Pot Height Days to Flower head Average 
volume (cm) Observed diameter Number of 
(mL) bloom (cm) heads/plant 
Zebulon 500 62 95 8 1 
Jade 3785 72 95 13 7 
Panache 3785 74 85 10 1 
Prado Red Shades 3785 77 95 13 4 
Junior 500 18 95 8 3 
Double Dandy 500 23 95 13 2 
Ruby Eclipse 3785 16 No buds No buds 0 
Peach Passion 3785 55 95 10 3 
Apricot Twist 3785 66 95 10 1 
Ring of Fire 3785 72 120 5 6 
Autumn Beauty 3785 85 No buds No buds 0 
Sunrich Orange 3785 70 60 13 3 
Sunrich Lemon 3785 76 95 13 1 
Moulin Rouge 3785 83 90 13 4 
Velvet Queen 3785 62 120 10 1 
Teddy Bear 500 15 95 13 1 
Valentine 3785 81 85 15 5 
Starburst Lemon Aura 3785 65 95 10 7 
Sonja 500 62 110 8 3 
Sundance Kid 500 72 95 13 1 
Big Smile 500 74 95 10 1 
Ikarus 3785 77 110 13 2 
Pacino Gold 500 18 85 8 2 
Average 60 87 11 3 
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Average Number of Flower Heads 
The flower heads of cultivars in five replications were counted and averaged to 
obtain the observed average number of flower heads in all 23 cultivars (Table 8). Most 
plants produced only 1 head; however, some produced up to 7. The average of the 23 
cultivars was 3 heads/plant. 
Comparison between Field Study and Greenhouse Study 
Comparisons were made for height, size of the head and number of heads for 13 
cultivars utilized in both field and greenhouse studies. 
Plant height was measured regularly and averaged to get the observed plant 
height of the common cultivars (Table 9). Plant height in the field study ranged from 64 
cm to 147 cm with an average of 106 cm. Plant height in the greenhouse study ranged 
from 15 cm to 83 cm with an average of 58 cm.The average plant height in the field for 
all 18 cultivars was 112 cm and in the greenhouse for all 23 cultivars was 60 cm. 
The flower head diameter was the average flower head diameter of 13 cultivars 
(Table 10). The size of the head in the field study ranged from 8 cm to 18 cm with an 
average of 13 cm. The size of the head in the greenhouse study ranged from 10 cm to 15 
cm with an average of 12 cm. The average flower head diameter in the field for all 18 
cultivars was 16 cm and in the greenhouse for all 23 cultivars was 11 cm. 
The number of flower heads in the field study ranged from 1 to 40 with an 
average of 18. The number of heads (Table 11) in the greenhouse study ranged from 1 to 
5 with an average of 2. The average number of heads in the field was 14 and in the 
greenhouse the average number was 3. 
Table 9. Comparison of height (cm) between field and greenhouse conditions. 
•Height (cm)1 
Cultivar Field study Greenhouse study Difference(G-F) 
Moulin Rouge 147 83 -64 
Ruby Eclipse 135 16 -119 
Panache 127 74 -53 
Pacino Gold 81 23 -58 
Velvet Queen 130 62 -68 
Teddy Bear 64 15 -49 
Apricot Twist 91 66 -25 
Peach Passion 86 55 -31 
Valentine 99 81 -18 
Sunrich Lemon 112 76 -36 
Sunrich Orange 135 70 -65 
Double Dandy 69 61 -8 
Ikarus 104 71 -33 
Average 106 58 -482 
t=6.1, significant at .05 level of probability 
2Cultivars when grown in the greenhouse were 48 cm shorter than in the field. 
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Table 10. Comparison of flower head diameter (cm) between field and greenhouse 
conditions. 
Diameter of head (cm) 
Cultivar Field study Greenhouse study 
Moulin Rouge 13 13 
Ruby Eclipse 11 No buds 
Panache 15 10 
Pacino Gold 15 10 
Velvet Queen 15 10 
Teddy Bear 13 13 
Apricot Twist 13 10 
Peach Passion 8 10 
Valentine 14 15 
Sunrich Lemon 13 13 
Sunrich Orange 18 13 
Double Dandy 13 13 
Ikarus 13 13 
Average 13 12 
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Table 11. Comparison of average number of heads per plant between field and 
greenhouse conditions. 
Average No of heads/plant-
Cultivar Field study Greenhouse study 
Moulin Rouge 30 4 
Ruby Eclipse 25 0 
Panache 29 1 
Pacino Gold 10 2 
Velvet Queen 40 1 
Teddy Bear 15 1 
Apricot Twist 15 1 
Peach Passion 11 3 
Valentine 35 5 
Sunrich Lemon 1 1 
Sunrich Orange 1 3 
Double Dandy 13 2 
Ikarus 11 2 
Average 18 2 
CHAPTER V 
DISCUSSION 
Sunflower is an old crop that has been widely grown for its oil and nutritive value 
in the livestock field. Temperate, drier regions are favorable for its production. The crop 
has not been adapted to more humid climates as found in Kentucky. Seed harvest and 
storage are difficult under wet conditions. 
More recently sunflower has been identified for its beauty and suitability as an 
ornamental cut flower and potted plant. This utilization is based upon floral and 
vegetative characteristics rather than seed production, permitting the crop to be grown 
under more humid conditions similar to those in Kentucky. Commercial cultivars have 
been developed that meet the needs of the florist industry. 
Kentucky agriculture is changing as a result of diminished emphasis on tobacco 
production. Also there are emerging developments to increase roadside marketing, 
farmers' markets, and local marketing through established retail businesses. These 
markets encourage exploration for niche production of specialized crops. These 
converging developments provide an excellent opportunity for evaluating the potential of 
sunflowers as an ornamental crop in Kentucky. 
The major objective of the present study was to evaluate diverse cultivars of 
sunflower for their performance under field and greenhouse conditions in south central 
Kentucky. 
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Preliminary results of field and greenhouse studies were encouraging. Available 
commercial cultivars provided diversity in flower color, head diameter, plant height and 
branching characteristics that are important for cut flowers. Catalog information, obtained 
on the cultivars when grown in other environments, was useful but not consistently 
expressed in the present study. 
The reported data on flower color and head diameter were more consistent with 
local observations than were data on plant height and days to heading. The greater 
consistency among observations on flower color and head diameter was important 
because these are critical traits for cut flowers. Growers could rely on catalog information 
for color and head size. 
Height of the plants varied between reported and observed data, reflecting the 
impact of environment on quantitative traits. Initiation of heading is a photoperiod 
response and would be expected to vary with different geographic locations. Sunflower 
cultivars vary in their photoperiod. Some cultivars may be photoperiod neutral which 
would be desirable when managing cultivars to meet extended marketing demands. 
Cultural practices, soil fertility, and moisture conditions required for cut-flower 
production of sunflower were similar to those for other agronomic and horticultural crops 
grown in their areas. Growers would not experience difficulty in growing sunflowers. 
The economic returns on sunflowers as cut flowers are directly related to the 
production of branches and heads. Based upon these preliminary results, sunflowers for 
cut flowers appeared more practical and profitable under field than under greenhouse 
conditions because of the branching and head production in the field. Reduction in the 
number of heads and branching in the greenhouse likely resulted from lower light 
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intensity during the fall and winter. This limitation could be corrected with more 
supplemental lighting. Greenhouse production may be more profitable for potted plants 
for resale than for cut flowers. 
The market value of cut flowers depends upon size of the heads, stem length and 
flower color. These traits are influenced by the plant's response to photoperiod. These 
responses are not totally predictable from previous cultivars evaluations. For example, 
one of the differences between the field and greenhouse results was the failure of some 
cultivars (Autumn Beauty and Ruby Eclipse) to flower in the greenhouse. Sunflower 
cultivars are developed by plant breeders at a given location and tested in limited 
environments resulting in information that is used in the catalog description. Given the 
interaction of cultivars with environment, growers should plant small observational plots 
to determine flowering response to photoperiod before investing in large plantings. 
The present findings were based upon a limited set of conditions, namely one year 
and one location for the field study and a greenhouse study. It was evident that cultivar 
responses varied with environment. Examples include profuse branching in the field but 
only sparse branching in the greenhouse, and flowering in the field but not in the 
greenhouse by some cultivars. Branching and heading, the important traits, can be 
influenced by management practices such as plant density, planting date, and harvesting 
schedule. These management practices need to be studied using cultivars with different 
photoperiod responses. Photoperiod neutral cultivars would permit the grower to supply 
the market more consistently throughout the season. 
Cultural problems encountered in the field and greenhouse was largely common 
to other crops. Weed and insect pests were controlled through conventional methods. In 
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the field some plants lodged during periods of heavy wind and rain; however, these 
cultivars had heavy, large heads that are less suitable for cut flowers. In the greenhouse 
some plants developed split stems near the base, requiring staking to prevent lodging. 
The second objective of this study was to explore potential interest in sunflower 
as an ornamental among local florists. Local florists were informed of the interest on 
behalf of the Department of Agriculture to explore the potential of sunflowers as a cut-
flower. The response was immediate and enthusiastic. They visited the field site and 
provided information and commercial preservative for extending the vase life of the cut 
flowers. Given the limited vase life of 6 to 10 days (Table 7), area florists and other retail 
markets would be able to benefit from locally produced cut flowers. The observed vase 
life would permit controlled shipping to area cities such as Nashville and Louisville. 
Development of these markets would depend upon the producer's capacity to supply cut 
flowers of high quality and sufficient quantity on a reliable schedule. 
The third objective of the present study was to exhibit the diversity of sunflower 
characteristics to the public. The cultivars were chosen to exhibit a wide range of flower 
color, head diameter and plant height (Table 6). This diversity was readily observable as 
the study site was located alongside a heavily trafficked road way on the University 
Agricultural Research and Educational Complex. Comments from observers were 
favorable. Exhibits of the cut-flowers at a local antique and flower shop were well 
received. Presentations at seminars and a research conference using colored pictures of 
the cultivar heads created an awareness and appreciation of their diversity. 
Formal popularity ratings of the field-grown flowers resulted in definite 
preferences for color of flowers and head size (Table 6); however, the cultivar most 
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preferred for one trait was not most preferred for other traits. Also, a given color (e.g. 
yellow) was not equally preferred in different cultivars. Likewise, a specific head 
diameter, (e.g. 3 cm) was not equally preferred. Popularity ratings appeared to reflect 
preference for the unique combination of traits for a given cultivar. The distribution of 
ratings suggested that there would be wide variation in consumer preference for 
sunflower cut flowers. 
There are many factors involved in successful introduction of a new crop. These 
preliminary findings indicate that the climate and cultural requirements for sunflower as a 
cut flower are compatible with Kentucky agriculture. Local markets and more distant 
markets could be utilized through current distribution technology. The unanswered 
question is whether the consumer will pay the price increase resulting from inclusion of 
sunflower in cut flower arrangements. 
CHAPTER VI 
SUMMARY 
Sunflower, Helianthus annus L., native of North America, is widely grown for oil, 
bird feed, and human snacks. More recently, sunflower is gaining acceptance as an 
ornamental potted plant and as a cut flower in the florist industry. The objectives of the 
present study were: 
1. To evaluate diverse cultivars of sunflower for their performance under field and 
greenhouse conditions. 
2. To explore the potential of sunflower in the local florist industry. 
3. To exhibit the diversity of sunflower characteristics to the public. 
In 2004, studies were conducted during the spring and summer in the field and 
during fall and winter in the greenhouse. Commercial seed catalogs were used to obtain 
diverse cultivars. 
In the field study seeds were sown according to the prescribed spacing and depth 
in a randomized complete block design. Severe soil crusting necessitated replanting. 
Plants were observed from emergence to maturity for horticultural traits such as days to 
first leaf emergence, height of the plant, days to bloom, number of heads, and branching 
characters. 
When observed performance was compared with the catalog description, 
similarities were found for flower color and head diameter; however, differences were 
found for plant height and days to bloom. Aesthetic characteristics were evaluated in the 
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field and in the laboratory as cut flowers. Preliminary results indicated that ornamental 
sunflower cultivars performed well in Kentucky even in an unusually wet, cool growing 
season. Inconsistency between catalog descriptions and observed performance indicates 
the need for growers to test promising varieties on a small scale before making large 
investments. 
In the greenhouse study cultivars produced fewer branches and heads. Some 
cultivars failed to produce flowers under greenhouse conditions. 
Sunflower heads were found to be attractive and pleasing to a wide range of 
individuals. These preliminary results indicate that ornamental sunflower could become a 
niche crop in Kentucky agriculture. Sunflower as an ornamental crop could be productive 
and profitable, provided that market infrastructures are developed. 
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APPENDIX 
(Fig: 1) Experimental plot (Fig:2) Soil crusting 
(Fig: 3) The Different growth stages are 
Vc stage V2 stage 
R2 stage R3 stage 
iii 
(Fig: 4) Cultivars utilized in field and greenhouse conditions: 
Apricot Twist Double Dandy 
Greystripe Ikarus 
iv 
Peach Passion 
Panache 
Sunbeam 
V 
Velvet Queen 
Sunrich Lemon Sunrich Orange 
Valentine 
vi 
Sundance Kid 
Zebulon 
Junior Prado Red Shades 

